, as well as data on changes in its natural habitat that now covers the whole territory of Ukraine. The period of activity in I. ricinus imagoes becomes longer from north to south and from west to east. In Ukrainian populations of I. ricinus, females slightly dominate (on average 52.44 ± 0.55%). The seasonal differences in the sex ratio are as follows: males are more abundant in springtime, females -in autumn. Significantly larger numbers of females (on average 52-60%) are registered on population peaks, and larger numbers of males -on their decrease.
Introduction
The period of activity and its seasonal characteristics for the sheep tick Ixodes ricinus Linnaeus, which is the main vector for the Lyme disease and tick-borne encephalitis in Europe (Fillipova, 1977; Alekseev, 1993) are important to know during prophylactic measures in the nidi of these diseases. No works summarize current information for Ukraine. The purpose of this article is to sum up data on seasonal changes in activity and sex composition of I. ricinus in landscape-geographical regions of Ukraine taking into account new information on expanded natural habitat of this tick southward.
reviews from sanitary-and-epidemiologic institutions of 25 oblasts, Alushta, Kyiv, Mariupol and Sevastopol cities, materials from personal archives of E. F. Litvinenko and E. M. Emchuk were used as well. In addition to our data, for the period from 1953 to 2001, totally 2,748, 148 specimens of sheep ticks were examined ( 
Results
N a t u r a l h a b i t a t ( a r e a l). Today, according to the tendencies we noted earlier (Akimov, Nebogatkin, 1996) , we can talk about expansion of sheep tick's natural habitat throughout the whole territory of Ukraine. In June, 2000, we found out 8 adults (5 females and 3 males) and 4 nymphs of I. ricinus on birds of 3 species, intensity 0.89; and 17 (8 females and 9 males) on a flag (3.4 tick per flag/km) on Tarkhankut peninsula in Crimea, in that way confirming findings of F. N. Vshivkov (1958) considered as accidental in steppe part of Crimea.
S t a r t o f a c t i v i t y. The first active ticks appear in Polissya and Forest-Steppe regions during 3rd ten days of March -the 1st ten days of April. The earliest date of arousal from winter diapause is March 03, 1986, and the latest -April, 25. In the Carpathians, ticks normally arouse from the diapause in April, in the Steppe -in March, and in Crimea -in February-March ( fig. 1, 2) .
Period of activity for adult phases of I. ricinus (number of days from the first arousal from hibernation to the last date of capture in nature was counted up) depends on habitat and landscape-geographical region and subregions, and its value clearly increased from north to south and from west to east. Thus, in Polissya, period of activity is 145 ± 7.15 days (min. -96 days, max. -190 days) ; in the Western ForestSteppe 165 ± 8.35 (range 114-220); in the Forest-Steppe 178 ± 8.5 (range 112-241); in the Steppe 202 ± 9.36 (range 147-258); in steppe of Azov-Black sea area 214 ± 9.96 (range 157-271); in Crimea 249 ± 10.71 (range 194-297) .
C h a n g e s i n s e a s o n a l a c t i v i t y. During collection of sheep tick on a flag, curve for changes in the number of active individuals was obsereved to have two peaks. Such peaks in the number of attacking adult ticks are seen in spring -in May throughout all territory of Ukraine; in autumn -in Polissya, the Forest-Steppe and the During collections on cattle, the curve has one or two peaks for changes in number of active ticks. One population peak for adult ticks attacking farm animals are in May in Polissya, the Forest-Steppe, the Carpathians and Steppe; and two peaks in Crimea: one well pronounced in May, another -in October ( fig. 2) .
During collections on a flag and accounting person, nymphal phase has no such significant changes in the number as compared to adult phase. The first spring peak of activity we can see in June; in summer time there are no abrupt decrease in their number; and after slight decline in July-August, the peak of activity is in September. In Crimea the first peak of activity is in May, and second -in August.
During collection of nymph of the sheep tick from mammals and birds in Polissya and the Forest-Steppe, the curve for changes in number of active ticks has one or two peaks and such curves look similar for males and females. The spring peak of number is in May, and autumn one -in September.
The period of nymph activity in Crimea has three raisings: in spring (April), in summer (June), and in autumn (September).
Being collected on a flag and accounting person, larvae were caught irregularly and for the whole period of observations less than 20 specimens were obtained and it does not allow for any conclusions.
At inventory on mammals and birds, larvae of the sheep tick in Polissya and the Forest-Steppe were found during the whole frost-free season with peak number of active individuals in August. The period of larval activity in Crimea has almost the same dynamics, however, insignificant decrease in larvae occurrence on host was noted in July.
S e x c o m p o s i t i o n. In sheep tick populations in Ukraine, females prevail insignificantly (on average 52.44 ± 0.55%). Sex ratio depends on a landscape-geographical region or subregion and phase of population dynamics (table 2). We found out the seasonal differences in sex ratio: males are more abundant in springtime, females -in autumn.
Discussion
The finding of both adult ticks and their nymphs in the Western Crimea allowed us to confirm the I. ricinus distribution throughout the whole territory of Ukraine, except for hard and salt steppe zone that became relict areas. Colonization of the Azov-Black sea steppe area, as well as findings of the sheep tick in Askania-Nova reserve (Emchuk, 1972 ) may be likely considered as an example of expansion from small islands, the refugia, where this species persists from times of the vast forests and full-flowing rivers in historical time B. C. and ravine forests (Charleman, 1937) . Ticks disappeared following the vanishing of characteristic biotopes needed for their life together with ungulate animals: tarpan (Equus gmelini) vanished in 1870th, saiga (Saiga tatarica) -even earlier (Sharleman, 1937) . The new return happens both from north to south along the landed forest belts and from the extant relict forest areas.
The beginning of activity of I. ricinus after hibernation differs in different landscape-geographical regions and subregions and depends mainly on relief and weather conditions in particular year. This is rather long process, and the majority of ticks became active in 15-30 days. Duration of the period of their activity is clearly increased from north to south and from west to east.
In Ukraine, as well as on the greater part of the natural habitat, peak numbers of active ticks of all developmental stages may be pronounced or extended (Babenko, 1958; Arzamasov, 1961; Nikitchenko 1972; Balashov, 1998) .
During collections of sheep tick on a flag, curve for changes in the number of active individuals has two peaks. Such peaks in the number of attacking adult ticks are seen in spring -in May throughout all territory of Ukraine; in autumn -in Polissya, the Forest-Steppe and the Carpathians -in September; and in the Steppe and Crimea -in October ( fig. 1) .
During collections on cattle, the curve has one or two peaks for changes in number of active ticks. One population peak for adult ticks attacking farm animals are in May in Polissya, the Forest-Steppe, the Carpathians and Steppe; and two peaks in Crimea: one well pronounced in May, another -in October ( fig. 2) .
During collections of nymphs of the sheep tick from mammals and birds in Polissya and the Forest-Steppe, the curve for changes in number of active ticks has one or two peaks and such curves look similar for males and females. The spring peak of number is in May, and autumn one -in September.
The period of nymph activity in Crimea has three peaks: in spring, in summer, and in autumn. We think the first peak appears, and in the other parts of the natural habitat as well, due to overwintered individuals which molted in spring or in the beginning of summer of the previous year; autumn peak appears due to the nymphs of new generation, molted from satiated larvae in spring or in the beginning of summer of this year; and summer peak may be due to nymphs molted in autumn of the previous year and timed to the active dispersion of young small mammals of new generation.
It should be noted that in the period from 1968 to 1985, a curve of larval activity in Crimea has clearly one wave with a peak in August, and from the middle of 1980th till now we note three peaks of activity in April, June and August. We think that this phenomenon is related to switching on the two-year cycle of tick development, when irrespective of the fact which developmental stage winters in the first winter: hungry larvae, satiated larvae or hungry nymphs, satiated females lay eggs in the second year. Probably, it is related to the climate warming in the south regions, and this tendency may be extended to the North Black sea areas.
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